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PLATE LV. 
THE first series of experiments to which I propose to refer is of a 
somewhat 'fundamental character, and relates to the behaviour of 
nitrogenized bodies in sugar solutions.* 

A l b u m  and Grluten.-It being generally understood that albu- 
men and other nitrogenbed substances are subject to spontaneous 
or natural fermentation, a series of experiments WM instituted to 
determine the character or nature of the fermentation which nitro- 
genized bodies derived fkom different sources would give rise to. 

The albumen of egg was first selected for experiment. To a 
solution of cane sugar a small quantity of egg albumen was added, 
and the sample was placed in a chamber which was kept at a tem- 
peratnre of 75' Fahr. 

In  a few days numerous minute transparent cells or spores were 
found to be diffused throughout the liquid ; these soon increased in 
size, but the largest were relatively much smaller than the wlls of 
wort or wine ferment. The mmple was examined on several occa- 
sions for alcohol, but great difficulty was experienced in the distilla- 
tion on account of the frothing caused by the presence of the 
albumen. The largest quantity of alcohol? found in the liquid at 
any one time amounted to only about two-tenths per cent. 

The liquid gradually became acid, and in two or three weeh 
WW found to be full of vz%rios. At the end of forty-six and 
seventy-four days respectively the sample contained 1 * 02 and 2 - 16 
per cent. of acid, and on the latter occasion it contained no alcohol 
whatever, the acidifying power having become greater than the 
alcoholic. 

The cells contained a bright nucleus, sometimes situated in 
* These experiments are still in progress, the albumen being subjected to various 

t The alcohol in each case is given as ahlute ,  and the percentage is estimated 
mdes of treatment. 

by volume. 
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the centre and sometimes near the coating. These are shown on 
Plate LV., Fig. 1. 

Gluten was next selected for experiment. A sample was carefully 
prepared from wheaten flour, and a portion was introduced into a 
cane sugar solution. The gluten at first floated on the surface of 
the liquid, but in a few days it became much disintegrated and 
subsided to the bottom of the flask, and afterwards became gradually 
diffused throughout the liquid. 

On the second or third day an action was observed in the sample, 
and small transparent cells were seen to be tolerably abundant, but 
they did not appear to possess much action. The sample was fie- 
quently examined for alcohol, but very little waa found to have 
been produced ; and at the end of thirty-four days it only contained 
1 - 65 per cent. of alcohol and 24 per cent. of acid. 

The s ores or ceh in this case had a bright nucleus similar to 
that whici characterized the egg albumen cells. The gluten cells are 
represented on Plate LV., Fig. 2. 

Wheaten flour albumen was next tried, and in the first instance 
a cold-water flour extract was prepared, the starch and other in- 
soluble constituents being separated by filtration. The clear filtrate 
containing the albumen in solution was divided into two portions ; 
to one 21 * 80 er cent. of glucose wm added, and to the other about 

In a day or two after the samples had been pre ared they were 

ovoid in form, and others consisted apparently of several minute 
joints. The portion to which the cane sugar had been added soon 
became thick and syrupy, and it was apparent that the sugar was 
being converted into mucilage. 

The transformation of the cane sugar in a cold-water flour 
extract was a result which was entirely unexpected, and it' is pro- 
bable that the change in the sugar was induced through the opera- 
tions of the little creatures present in the solution, for they al l  
appeared to be extremely active, and apparently devouring some 
substance in solution. 

At the expiration of twenty-four days the sample waa examined 
for alcohol and acid, and it waa found to contain six-tenths per cent. 
of acid,* but no alcohol. 

The portion of the extract to which glucose had been added 
became turbid and slightly mucilagjnous ; and at the expiration of 
twenty-four days the mmple was examined for alcohol and acid, 
and it was found to contain -72 per cent. of acid but only 0.17 
per cent. of alcohol. There were present in the sample a few cells 
resembling those of yeast, but they appeared unhealthy and inactive. 

15 per cent. o F cane sugar. 

both found to be full of microscopic animals, of w 7ll 'ch some were 

* The acid is estimated as acetic. 
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From these results it was obvious that in order to study the 
ferment which wheaten flour albumen would give rise to, the albu- 
men would have to be separated and introduced directly into the 
sugar solution. 

A small quantity was therefore prepared by heating a cold- 
water flour extract, and separating the coagulated albumen by 
filtration. The albumen after having been well washed was intro- 
duced into a solution containing 15 62 per cent. of glucose. The 
sample was examined daily and was found to be free from micro- 
scopic animals, and remained so for about a week although the air 
had access to the liquor through a glass tube. 

At the end of fourteen days the sample was examined for 
alcohol and acid, and was found to contain neither. In the mean- 
time mycelium was observed developing throughout the albumen, 
and giving rke to transparent spores or cells with a bright nucleus 
similar to those that occurred in the other albumen sugar solutions. 

The sample was again examined for alcohol at the end of a 
month and was then found to contain one-tenth per cent. 

Another small quantity of albumen from flour was prepared by 
precipitating the albumen from the cold-water extract by alcohol. 
The prwipitated albumen was then diffused through water which 
was afterwards heated for some time to drive off the alcohol, and 
about 15 r cent. of lucose was added to the albuminous liquid. 

considemble number of the microscopic animals which it was in- 
tended to get rid of. In fact a large proportion of these creatures 
present in the flour extract was enclosed 111 and carried down with 
the preci itate. 

At t ! e end of fourteen days the sample was examined for 
alcohol and acid, and was found to contain * 12 per cent. of acid. 
but no alcohol. Now it will be observed that the result in this 
w e  is different from that obtained in the experiment with the 
albumen which had been prepared by coagulation, in the one case 
there were microscopic animals present, while in the other they were 
absent. 

This sample was again examined for alcohol at the end of 
twenty-eight days, when it was found to contain * 19 per cent. 

In this experiment, the mycelium developed in the albumen waa 
similar to that formed in the albumen prepared by coagulation. 

Albumen W&EI prepared from ground malt in exactly the same 
manner EM ih the case of the flour, and the like experiments were 
erformed with it in sugar solutions with almost identical results. 

!!he albumen prepared from the malt extract by heating was also 
found to be entirely free from microscopic animals, while that 
obtained by precipitation abounded with them. The mycelium and 
spores developed in the flour and malt albumen are represented on 

B 2  
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On the fo fr owing day, % owever, the sample was found to contain a 
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Plate LV., Figs. 3 and 4. Some yeast cells, however, as might be 
expected, were found in the sample to which the malt albumen 
that had been precipitated by alcohol was added, and it was found 
to contain a larger percentage of alcohol than any other of the 
albuminous samples. 

The experiments in the case of the malt were carried a little 
farther. Cane sugar was added to the malt extract from which the 
albumen had been separated by heating, and although the liquid in 
a short time afterwards was alive with minute creatures, the sugar 
was not converted into mucilage, and in the course of a few days 
natural fermentation set in. 

The extract of malt from which the albumen had been precipi- 
tated by alcohol was also operated upon. When the precipitated 
albumen had been separated by filtration, the alcohol contamed in 
the fltrate was removed by distillation, and to the residue about 
15 per cent. of cane sugar was added. On the fourth day fermen- 
tation set in, and the ferment produced was the purest and finest 
specimen that I have seen, and the sample was entirely free from 
microscopic animals, &c. 

In fact the animals and germs that escaped being carried down 
by the alcoholic precipitate appeared to have been subsequently 
destroyed by long boiling in distilling off the alcohol. At the end 
of ten days the sample contained 10.63 per cent. of alcohol, and 
only '18 er cent. of acid; so that, after all the manipulation 

possessed considerable powers, and which were still unexhausted. 
The various germs and organisms infesting grain are the most 

formidable enemies with which we have to contend in the fermenta- 
tion of grain extracts. If these once obtain possession of the field, 
and gain the ascendency, they materially interfere with the s u c c a  
of the fermentative process. 

A temperature of about 175" Fahr., at which grain extracts are 
usually prepared, is not sufficient to destroy the animals and germs ; 
their vitality may be suspended, but if the subsequent conditions axe 
favourable to their growth, they become revivified. 

To determine the effect which boiling has upon the fermentation 
of a malt extract, a comparative experiment was made. An infusion 
of malt wtw prepared and kept for two hours and a half at a tem- 
perature between 170' and 180" Fahr. The extract was then di- 
vided into two portions, one of which was boiled for some time, and 
afterwards about 15 per cent. of glucose was added to each portion. 
At the end of ten days the portion which had been boiled contained 
10.38 per cent. of alcohol and 0.27 per cent. of acid, while the 
other contained 0.78 per cent. of mid and only 6.26 per cent. of 
alcohol. 

In the one case the yeast cells had had possession of the field 

through w L 'ch the extract was put, the natural ferment produced 
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first, whereas in the other it wm simultaneously occupied by a variety 
of organisms.* 

A cold-water extract of barley meal also possesses the property 
of converting cane sugar into mucilage, but the yeast cells soon 
develop, and resolve the greater portion of it into alcohol and car- 
bonic acid gas. This is a most interesting phenomenon, and it 
serves to convey some idea of the wonderful power and singular 
properties of the yeast plant. 

Under the microscope the yeast cells can be seen in the muci- 
laginous mass, sometimes in bundles resembling a bunch of grapes, 
and sometimes in a chain-like form, and also that the multiplication 
of the ceh  is carried on by a process of budding, Plate LV., Fig. 5. 

This mucilaginous form of solution will afford an excellent op- 
portunity of studying the development and growth of the yeast 
plant, and be the means of finally settling the question as to ib 
true vegetable origin. Cane sugar is not converted into mucilage 
in all extracts prepared from barley meal. I n  a great many cases, 
especially at this season of the year, and under the influence of a 
high temperature, the yeast cells begin to act soon after the pre- 
paration of the extract and counteract the formation of mucilage. 

The formation of mucilage is also prevented if, before the 
addition of the sugar, the extract is boiled for about half an hour 
in order to destroy the microscopic animals present. 

In  cold-water extracts of malt, to which cane sugar has been 
added, the cane sugar is not converted into mucilage, as in the case 
of barley meal and wheaten flour extracts. There is at first a slight 
tendency to thickening, but there appears to be an opposing action 
set up in the malt extract which prevents the formation of mucilage. 

With malt extracts prepared in the cold very fair fermentations 
can be obtained; but as the samples are primarily occupied by 
a variety of organisms, a large percentage of acid is produced, and 
considerable loss of alcohol sustained. 

The results hitherto obtained point to the microscopic animals 
& ~ l  being the proximate cause of both the transformation of cane 
sugar into mucilage, and the production of acid ; and the change 
effected in the sugar especially tends to the inference that the 
action is a catalytic one. It is hardly possible to believe that these 
creatures could have devoured so large a quantity of sugar in so 
short a time, or that having devoured it they would have reproduced 
it in a mucilaginous form. 

Moulds and Pus.-A few experiments have been made with 
certain moulds, and one with pus, to determine their respective 
actions in sugar solutions. 

The study of the development and properties of moulds, like 
* There has been a considerable difference observed in the number of animals 

and germs preaent in different samples of malt. 
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that of most matters connected with fungi, is undoubtedly a critical 
one, as is fully evidenced by the absence of an agreement of opinion 
on the subject. 

My inquiry has been directed to the action of moulds rather 
than to determine their origin and mode of development, but as it 
is alleged by some that the blue mould of malt is the ultimate de- 
velopment of the yeast plant, I cannot help stating that I have 
failed in my experiments to identify it as such ; on the contrary, 
the moulds a pear to preserve their distinctive character, and to be 

true yeast plant; and, as a rule, wherever they occur they leave 
unpleasant evidences, which is certainly not the w e  with the yeast 
plant. 

It is not improbable that there is some relation subsisting be- 
tween the yeast plant and certain of the moulds, but whatever the 
connection is, it is obviously not yet understood, and remains to be 
determined. 

A quantity of blue mould with the pasty mass attached was 
collected from the surface of moistened ground malt, and introduced 
into a sugar solution containing 15 per cent. of glucose, and the 
sample was placed in a chamber maintained at a temperature of 
70" Fahr. 

On the third day the liquid was alive with microscopic animals, 
and carbonic acid gas was being eliminated. On the fourth day it 
contained -18 per cent., and on the sixth day -28 per cent. of 
acid, and -17 per cent. of alcohol. On the ninth day it contained 
1-34 per cent. of alcohol and -42 per cent. of acid; and at the 
end of twenty-eight days 7.48 per cent. of alcohol and *60 per 
cent. of acid. 

On the seventh day the cells or spores were observed to be 
mixed in character, some elongated cells similar to those found 
in malt fermentations having sprung into existence ; and it will be 
observed that it was subsequent to this that the alcohol began to 
be produced in an appreciable quantity, so that the probability is 
that some yeast cells were produced, for the addition of the mould 
crust was equivalent to adding a portion of malt extract, 

At the end of twenty-eight days the liquid was drawn off, and 
the residue at the bottom was introduced into a fiesh solution of 
sugar; and at the expiration of eighteen days the sample was ex- 
amined, and found to contain about 2 per cent. of alcohol. 

The mould up to this time not only maintaiqed its identity, but 
it will be seen from the representation on Plate LV., Fig. 6, that 
it was propagating in the liquid in the brush or plume-like form, 
after the fashion of its drial fruiting, and that the spores are dis- 
tinguished from yeast cells by a central ring, instead of containing 
granular matter. 

identified wit % a more advanced stage of decomposition than the 
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I t  will be noticed from the same figure on Plate LV. that a new 
acquisition was obtained, in the form of a Gesh fungoid growth; 
and this circumstance is important in showing the length of time 
that spores may lie dormant in a solution before they become de- 
veloped. There can hardly be a doubt that the spores which gave 
rise to this new form of fungus were originally present in the malt 
extract from which the mould had been taken, and that they re- 
mained inactive until the process of decomposition in the organic 
matter had reached a point which perhaps was not only favourable 
to, but tended to stimulate their development. 

This, I believe, may be taken as an illustration of the difficulty 
that is experienced in making experiments with grain extracts, 
which are infested with animals and germs of various kinds to an 
extent that is something marvellous. 

A quantity of mould from lemon juice waa next obtained, and 
added to a solution containing 14 per cent. of glucose, and placed 
in the same chamber in which the preceding experiment was con- 
ducted. On the sixth day the sample was found to contain 0.91 
per cent. of alcohol, and on the twenty-third day 8.44 per cent. of 
alcohol and .24 per cent. of acid. 

This mould was extremely persistent, and maintained its posi- 
tion on the surface of the liquid throughout the fermentation; while 
the mould obtained from the malt became in a short time broken 
up and Mused throughout the sample. 

It is worth noting in the case of the lemon-juice mould, and I 
have remarked the same thing in natural wine fermentations, that 
the quantity of alcohol produced fully represents the percentage of 
glucose; whereas in the case of the malt mould the quantity of 
alcohol produced is less than it ought to be according to the pro- 
portion of the glucose present. 

In  Fig. 7, Plate LV., is represented a specimen of the cells or 
spores taken from the residue at the bottom of the flask. 

A sample of pus was next introduced into a solution containing 
7 per cent. of glucose, and the sample was placed in a chamber kept 
at a temperature of upwards of 70" Fahr. 

On the seventh day the sample was found to contain small 
transparent cells or s ores, and flocculent mwes  of mycelium were 

At the expiration of sixteen days the sample was found to contain 
0 * 65 per cent. of alcohol, and * 06 per cent. of acid ; and it is some- 
what remarkable how free the sample was from microscopic animals. 

The mycelium and spore8 produced by the pus are represented 
in Fig. 8, Plate LV., and it will be observed that they are almost 
identical in character with the mycelium and spores represented in 
Figs. $.and 4, on Plate LV., and produced from the flow and malt 
albumen sugar solutions rapectively . 

Monthly ~flcroecoplcul 
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observed floating in t K e liquid. 
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The like descript,ion of fungoid mycelium development is occa- 
sionally met with in boiled malt extracts, but in albumen sugar 
solutions it usually occurs in an isolated form. 

It is somewhat curious that this fungoid development in albu- 
men sugar solutions should resemble so closely in character the 
development of the micrococcus in Hydrophobia in one of its stages 
of cultivation by Dr. Hallier. 

From these and the other results which I have obtained it would 
appear that many fungoid developments in sugar solutions tend to 
produce alcohol and carbonic acid gas, but the pro ortion of alcohol 

In this lies the great distinction between the yeast plant and 
other fungoid developments, the yeast plant usually makes its ap- 
pearance in three or four clays, and it sets to work with an extra- 
ordinary degree of energy producing alcohol in great abundance. 

There appears to be a kind of localized action with most fungoid 
growths in sugar solutions, whereas the action of the yeast plant is 
general, and it seems to be essential that the material upon which 
it depends for nourishment should be in solution. 

Malt and Grape Yeast Plants.-Various comparative experi- 
ments have been made to determine the relative fermentative pro- 
perties of the yeast plants of malt and the grape. 

A cane sugar solution capable of yielding 17.5 per cent. of 
alcohol mas prepared, and brewers’ pressed yeast was then added in 
the proportion of 2000 grains to the half-gallon, and at different 
stages of the fermentation fresh quantities of yeast were added. 
On the ninth day the sample contained 12.32 per cent. of alcohol, 
on the twelfth 14.15, on the sixteenth 15.57, and on the nine- 
teenth day 15.79, and at the end of thirty-six days 15.91. 

It will be seen that during the first nine days alcohol was pro- 
duced at a rate over 1 per cent. each day, but that its production 
from that time waa extremely slow, and that practically on the 
sixteenth day, when the sample contained 15 * 57 per cent., the vitality 
of the yeast cells was suspended. 

When the extreme point is nearly reached the cells become 
contracted, but when transferred to a fresh sugar solution and 
placed in favourable conditions they soon recover and begin to work 
afresh with their usual vigour. Every precaution was taken to 
guard against loss of alcohol by diffusion, as it was found that when 
about 12 per cent. of alcohol was reached the loss of alcohol in an 
open vessel was equal to the quantity generated. 

Several malt extracts were prepared and the saccharine value 
thereof was raised to certain points by the addition of glucose, and 
allowed to ferment naturally. 

l’he malt extracts were prepared by infusion at a temperature 
of about 180” Fahr., and from what has been already stated I need 

produced within a given time by various fungi d’ ItF ers greatly. 
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hardly refer to the difEculty which was experienced in obtaining a 
pure healthy fermentation from a malt extract prepared at this 
temperature, although the infusion was maintained at that tempe- 
rature for upwards of three hours, and the addition of 30 per cent. 
of glucose operated as an antiseptic. 

The most successful malt wort fermentation was one in which 
the glucose, including that naturally present in the malt extract, 
amounted to over 36 per cent., and the fermentation was conducted 
at a temperature ranging from 63" to 70" Fahr. No fermentation was 
visible until the sixth day, when a number of hazy cells, which in- 
dicate the commencement of fermentation, made their appearance. 
Soon after this the fermentation began to be brisk, and by the ninth 
day 10.96 per cent. of alcohol had been generated, or within 1-35  
per cent. of the quantity produced in the same time in the cane sugar 
solution by the addition of yeast. Now this fact, is very interest- 
ing, as it serves to show the great facility with which glucose, as 
compared with cane sugar, is resolved into alcohol and carbonic 
acid gas, and to indicate the large additional expenditure of force 
which must be required to effect the two transformations in cane 
sugar by the fermentative rocess. 

three days following 2 * 83 per cent. of alcohol was produced, and in 
the next sixteen days 2 * 60, making altogether 16.35 per cent. of 
alcohol, which is the highest amount that has- been reached in the 
fermentation of malt extracts prepared in the way described. It 
should be noted, however, that in this case the fermented liquid 
contained over 7 per cent. of glucose, and that it is probable if the 
proportion of glucose had been less a higher percentage of alcohol 
might have been produced. 

It may be proper to mention that from a series of experiments 
it has been found that alcohol and sugar combine to act as an 
antiseptic, and that by increasing the percentage of sugar the 
fermentative power of the liquid is proportionately decreased. It is 
upon this property of their combined action that a less quantity of 
proof spirit is required to be present in liqueur than in ordinary 
wines, to prevent their deterioration. For example, a properly-made 
liqueur wine, containing 20 per cent. of glucose and about 14 per cent. 
of alcohol would be perfectly safe for keeping, or indeed for removing, 
to any part of the world ; but if the wine contained only 14 per cent. 
of glucose, to render it proof against deterioration the proportion of 
alcohol would require to be increased to about 17 per cent. 

A specimen of the exhausted yeast cells taken from the fer- 
mented wort in which the highest percentage of alcohol was pro- 
duced, wil l  be seen on Plate LV., Fig. 9 ; and it will be noticed that 
the cells-are very granular and much aggregated, properties which 
are to some extent characteristic of the exhausted malt ferment. 

From the ninth day t f e fermentation began to abate; in the 
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The experiments with grape (‘must ” had to be made chiefly 
with English hot-house grapes, and as these were gathered in the 
months of December and January, the percentage of glucose was, 
as might have been expected, low ; but, as in the case of the malt 
extract, the percentage was increased to the required point by the 
addition of pure glucose. 

In  the fermentation of grape “must ” the chief enemy to be 
encountered is the development of mould spores, which, when once 
established, affect the flavour of the wine, and in many instances 
render it unfit for use as a beverage. 

As an illustration of this a sample of wine was made from English 
hot-house grapes, and it would have been a very fair sample con- 
sidering the conditions under which it was made, were it not that 
it possessed a musty odour. On the second day after the juice was 
placed in the chamber for fermentation, a white mould, Oidiurn 
Tuckeri, formed on the surface, and attempts were made to remove 
it, but in vain, as it rapidly d8used itself throughout the juice. 
On the following day the yeast cells made their appearance in great 
numbers, and they soon took possession of the field and rapidly 
suppressed the further development of the mould on the surface. 
It is true that the ferment afterwards was never pure, but still the 
wine yeast cells continued to work until they had produced upwards 
of 17-68 per cent. of alcohol. 

The grape ferment according to my observations is extremely 
pure and homogeneous in character, and if the conditions are 
favourable for its growth and development it does its work well. 
It works with great steadiness and possesses a degree of’ persistence 
which does not belong, at least so far as I have seen, to the beer 
ferment. 

In most of the wine fermentation experiments the husks were 
nearly all fermented with the juice, and everything was adopted 
which waa thought would add to the fermentative power of the 
(‘ must.” In one instance the percentage of glucose was made up 
to about 36 per cent., and the juice was placed for fermentation in 
a chamber at a temperature of 65” Fahr. On the fourth day fer- 
mentation was visible, and on the tenth day 10.20 per cent. of 
alcohol had been generated; on the twenty-third day 18.54 per 
cent. ; and at the end of ten days more the percentage had increased 
to 18 * 65 per cent., which is the highest point that has been reached 
in natural wine fermentations. The cells, notwithstanding the 
amount of work which they had performed, were even at this point 
bright and globose, and maintained their entirety. 

A sample of these exhausted cells was taken a few days ago 
from the residue of a sample of the wine, and their present appearance 
after the lapse of five months will be seen on Plate LV., Fig. 10. 
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Another mmple of juice was similarly treated to the foregoing, 
but fermented at a temperature ten degrees higher. The ferment- 
ation in t'his caae was visible on the third day, and at the end of 
fourteen days 17.40 per cent. of alcohol had been generated in the 
"must and at the expiration of a month, the temperature being 
continuously maintained at 75' Fahr., the proportion of alcohol had 
increased to 18 * 26 per cent. The yeast cells were much shrivelled, and 
some appeared to have burst; in fact, altogether the higher temperature 
was clearly less favourable for good, steady, healthy fermentation. 

In another wine experiment the percentage of glucose in the 
juice was made up to about 40 per cent., and the fermentation wa.~ 
conducted at a temperature of about 65O Fahr. 

The juice was prepared from the same sample of grapes as that 
employed in the first wine experiment above described, and the two 
samples were fermented side by side. 

The fermentation did not start so soon as in the other wine 
experiments, the large percentage of glucose having delayed the de- 
velopment of the yeast cells nearly two days beyond the usual time. 
On the tenth day 10.62 per cent. of alcohol had been generated in 
the juice, and at the end of a month the percentage of alcohol had 
increased to 17.26 per cent., being 1.39 per cent. less than the 
quantity produced in the sample which coetained the lower per- 
centage of glucose. 

It is upon this and similar resulta obtained under the like cir- 
cumstances that the statement above is founded, uiz. that the alcohol 
and sugar combine to act as m antiseptic. 

In all these cases the wine ferment has the advantage, and has 
proved itself to powss greater fermentative powers than the malt 
ferment. 

From the results obtained in the fermentation of grape juice I 
cannot refrain from expressing my opinion that it would be an im- 
provement in the manufacture of wines if, where the percentage of 
glucose in grape juice is low, an addition of grape sugar were made 
before or during the fermentation of the " must." 

The addition of the sugar would assist in exhausting the juice of 
its fermentative power which is generally in excess of the glucose 
naturally present, and tend to prevent acetous fermentation, and 
the development of obnoxious fungoid growths. It would also have 
the effect of obviating to a great extent the necessity for fortifying 
many descriptions of wine, and impart to them a greater body by 
reducing the proportion of water added and which is present in the 
alcohol used for fortlfymg. 

In  selecting, however, samples of glucose or sugar for this pur- 
pose great caxe wodd require to be exercised, to ensure their freedom 
from microscopic animals and germs. 

Monthly Ptcroscoplcal 
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In several instances the fermentation in wine juice was started 
by the addition of brewers' yeast. 

The juice was prepared from foreign red grapes, and the per- 
centage of glucose was made up in one instance to 36 and in another 
to 31 per cent. To each sample, which consisted of about two 
quarts, 250 grains of brewers' pressed yeast were added, and the 
fermentation was conducted in a chamber at a temperature of 
70" Fahr. On the third day a small quantity of fresh husks of 
English hot-house grapes with pul y matter attached was added 

power. 
At the end of fourteen days the mmples contained rmpectively 

13.23 and 15.91 per cent. of alcohol, and at the end of a month 
the percentages were 13.76 and 15.96, being only an increase 
during the interval of .53 in the former case, and * 05 in the latter, 
so that it was obvious the fermentation in both was completely 
suspended. 

The wine was then carefully drawn off, and a sugar solution 
was added to each residue, and the flasks were replaced in the fer- 
menting chamber. In a few days a brisk fermentation commenced 
in both,samples, and at the end of a week they contained 7 and 
6.5 per cent. of alcohol respectively, thereby showing that the fer- 
mentative power was not exhausted, and that the stoppage of the 
fermentation was due to some other cause. 

Now it must be observed that the fermentation had proceeded 
to a considerable extent before the yeast cells natural to the grape 
juice had time to develop, and there is no doubt that the alcohol 
previously generated seriously affected their growth and propaga- 
tion. 

An experiment which wm made on another sample will perhaps 
tend to explain this. 

A wine juice made up to 36 per cent. of glucose, and from which 
the greater part of the husks and ulpy matter had been separated, 

With a view of trying to push the fermentation further, a quantity 
of fiesh husks and pulpy matter was added, which had the effect of 
reducing the roportion of alcohol present to 13 a 93 per cent. The 

perature of 68" and 80' Fahr., but no further fermentation could be 
induced, a result which would appear to indicate that to obtain a 
good and an exhaustive fermentation the cells require to develop 
naturally in the juice, and become gradually acclimatized to the 
successive changes of conditiow produced during the progress of the 
fermentation. 

Efed of Change of Soil.-A few experiments have been made 

to each sample, to ensure, as was t % ought, sufficient fermentative 

ceased to ferment when the alco ff 01 had reached 15.97 per cent. 

sample was t E en successively tried in a chamber kept at a tem- 
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to ascertain the influence of change of soil upon the development of 
the yeast plant. 

To a solution containing 32 * 24 per cent. of glucose some albu- 
men of egg and a small quantity of healthy wine ferment were 
added, and the aample was placed in a chamber maintained at a 
temperature of about 67" Fahr. 

The wine yeast cells remained bright and healthy, but did not 
appear to possess much activity; in the course of seven or eight 
days albumen cells were developed, and there was an apparent action 
going on in the liquid. 

At the expiration of nineteen days the sample was examined for 
alcohol, and it was found to contain only .71 per cent., and at the 
end of a month it was again examined and found to contain - 92 per 
cent. and one-tenth per cent. of acid. 

It was obvious from this result that the soil was unsuited for the 
growth and propagation of the wine yeast cells. The sample was 
now diluted by the addition of water until the percentage of glucose 
was reduced to *18 per cent. This change of condition, however, 
had little influence in promoting the action of the cells, and the 
percentage of alcohol at no time afterwards was found to exceed 1 * 04 
per cent. 

At the end of several weeks a new form of fungoid growth was 
found to have been developed in the liquid and a great mass of fresh 
cells produced, whose action appeared to have completely superseded 
the alcoholic ferment, and when the sample was next examined it 
was found to contain no alcohol whatever, but 2.80 per cent. of 
acid. 

Two malt extracts were prepared, and the glucose present was 
made up in each case to about 30 per cent. To one sample wine 
ferment was added, and to the other malt ferment. The experiments 
were conducted, so far as was practicable, under the like conditions; 
but the results were somewhat different, the proportion of alcohol 
produced in the aample to which the malt ferment had been added 
having exceeded the quantity produced in the other; and it may 
be added that the spirits produced in the samples were perceptibly 
different in flavour. 

Although this experiment is not regarded as conclusive, still it 
is worth recording, as the result tends to the same conclusion aa that 
indicated by the results obtained in some of the other experiments, 
in showing that the Werent ferments have their favourite so&, and 
that they flourish best iu those natural to them. 

The results of the experiments would probably bear a more gene- 
ral conclusion in indicating a comparative inactivity of fungoid spores, 
unless when they meet with a soil that is favourable to their growth 
and development. 
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This paper, it will be noticed, extends over a wide field, and there 
are many points which require further elucidation. With this view 
additional experiments are being made, and I hope shortly to be able 
to go more fully into some of the subjects that are here but lightly 
touched upon. 

EXPLANATION OF PLATE LV. 
1.-Cells from egg albumen in sugar solution. 
2.-Cells from gluten in sugar solution. 
3 and 4.-Cells and mycelium from flour and malt albumen in sugar solutions. 
5.-Yeast cells developing in mucilage in barley meal extract. 
B.-Mould, to., from malt extract in sugar solution. 
7.-Mould from lemon juice in sugar solution. 
8.-Mycelium and cells from pus in sugar solution. 
9.-Exhausted cells from wort ferment. 

lO.-Exhausted cells from wine ferment. 

11.-!l'he Oriqilt of the Colourinq Matter im Mr. f ippard's 
Dichroic FZuid. By E. RAY LANKESTER, B.A., F.R.M.S. 

(Read brfore the ROYAL MICROSCOPICAL SOCIETY, June 8, 1870.) 

MR. PRESIDENT,-SiIlCA YOU have lately twice publ;cly dUded to 
the views I expresaed on the above matter in 1867, and have de- 
clared that the recent observations of my friend Mr. Sorby have 
entirely disestablished " those views, I beg to forward you these 
few lines relative to the matter, and to msure you that, so far from 
being in the position of the Irish Church, the opinion which I held 
is entirely confirmed by what has since transpired. 

Mr. Sheppard's paper, published in the ' Quarterly Journal of 
Microscopical Science,' 1867, p. 64, was entitled " On an Example 
of the Production of a Colour possessing remarkable Properties by 
the Action of Monads (or some other microscopic organism) upon 
Organized Substances," and he distinctly advocates therein (as did 
you also, I believe) the view that the dichroic fluid was due to the 
conversion of albumen artificially added or naturally present by 
the working of some monads or other. He refers to Pasteur's 
observation of the action of monads in changing the colour of 
certain bodies, and no one can deny for a moment that this was 
his and your view of the origin of the colour. 

It waa this method of looking at the matter which I declared 
to be " unnecessarily conjuring up a mystery," to which opinion I 
still most strongly adhere. At the same time I acknowledged in 
my note in the ' Quarterly Journal of Microscopical Science,' 1867, 
p. 284, the great interest of Mr. Sheppard's observations, and I 
am glad to be able again to say that we are indebted to him in 


